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Abstract. The aim of this study is to identify quality markers and trace them in the next stage 
in poultry production. To achieve the objective of the study, three groups of 308 Ross broiler, raised in 
similar conditions, were analyzed for a period of six months. The analysis of the key markers of 
quality in chicken meat shows that there are deficiencies in the technological process of slaughter and 
also significant differences in quality for the groups studied.  
 




Scientific research in the field of aviculture periodically brings on the market more 
and more efficient commercial hybrids, fact that forces the poultry production units to take 
account of this situation, provided that they ensure product quality and food safety.  
A series of incidents, such as bovine spongiform encephalopathy (BSE), the 
contamination of food with ingredients derived from genetically modified organisms, the need 
to differentiate conventional products from organic ones, bird flu crisis etc. drew attention to 
an important issue for food industry, namely traceability (Schwägele, 2005).  
This concept was established as an integrated part of the systems of promoting public 
health, in order to regain consumers’ confidence in food and supports the contention that the 
primary responsibility for food safety and quality belongs to the producers (Peres et al., 2007).  
The need for food total traceability, for food safety and for assuring food quality 
demands identification and analysis of quality and traceability markers, requires an integrated 
information system distributed for business to business interoperability along the entire food 
chain.  
Choosing a biomarker requires consideration of the following criteria: general 
indicators, absolute sensitivity, biological and chemical specificity, clear interpretation, final 
response time slot, persistence of the obtained response, variability, applicability in specific 
conditions, analytical method, necessary equipment and tools, validation, utility, used within 
traceability for quality control and food safety check along the food chain (Savu et al., 2004; 
Stănciuc et al., 2008).  
The literature of specialty details a series of primary and secondary indicators of 
traceability that are represented by a number of characteristics, physical, physiological, 
morphological, which present a stable signal for the food matrix 8).  
Biomarkers must meet several conditions: to have a high speed response so as to allow 
interpretation / correlation / comparison, to be a less laborious and relatively inexpensive 
method, to have the capacity to detect low concentrations compounds, to present availability 
of use in all sectors of the food chain in order to confirm food authenticity, origin, etc 
(Raspor, 2005).  
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MATERIALS AND METHODS 
 
As biological material, the commercial hybrid chicken for meat production “ROSS-
308” has been used.  
At the end of the growth period, 50 chickens from each batch were randomly selected, 
to determine the quantitative and qualitative production of the resulting meat.  
All processing activities and the carving of carcases left from the slaughter of chickens 
were performed in the poultry slaughterhouse. Operations such as wing, leg and chest bones 
removal were performed, and the technological characteristics were determined.  
These products were analyzed organoleptically within the unit and the physical-
chemical and microbiological parameters were taken for analyses to Bihor VSD (Veterinary 
Sanitary Department).  
The processing of slaughtered chickens was performed as follows: carcases were 
eviscerated, craw, head and feet removed, gizzards (cleaned), liver (without gall bladder), 
heart (cleaned of blood clots) and neck (without the oesophagus, trachea and skin), packed in 
plastic bags and introduced in the carcase. The skin of the neck was not detached from the 
carcass but folded back to cover the section of the removed neck.  
In assessing the organoleptic characteristics of the meat resulted from slaughtering the 
chickens studied, we considered: aspect, colour, meat consistency and smell, as well as 
appearance and particularities of the fat, of bone marrow and puree, respecting the provisions 
included in the "Catalogue of Romanian Standards", 1995. 
 
RESULTS AND DISCUSSIONS 
 
Average live weight of chickens selected was: 2.434 kg for group I, 2.273 kg for group 
II and 2.213 kg for group III.  
Regarding carcase weight, the best results were achieved by group I, with 6-10% 
higher than those of groups II and III, recording distinctly significant differences (p > 0.001) 
between groups I and III, and significant between groups I and II (Tab. 1, Fig. 1). 
 
Tab. 1  
Slaughter productive rate for broiler chickens studied 
 





I 50 2434.10±47.692 337.20 13.85 
II 50 2273.30±44.247 312.87 13.76 
III 50 2213.29±41.951 296.64 13.40 
Carcase weight 
(g) 
I 50 1896.29±37.832 267.51 14.11 
II 50 1748.58±33.539 237.15 13.56 
III 50 1706.64±32.200 227.69 13.34 
Return rate 
(%) 
I 50 77.88±0.130 0.92 1.92 
II 50 76.94±0.068 76.94 ± 0.068 0.48 0.62 
III 50 77.11±0.129 77.11 ± 0.129 0.91 1.18 
 
The slaughter productive rate recorded high values in all the three experiment groups, 
with an outstanding result for group I which recorded a slaughter productive rate 77.88% 
higher than with groups II and III. Following analysis on carcase yield, distinctly significant 
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differences were noticed (p> 0.001) between groups I and III and significant differences 
between groups I and II (Tab 1, Fig. 1).  
In what the carcases quality is regarded, for each of the three experimental batches, 













Live wight Carcase weight
 
group 1 group 2 group 3
 
 
Fig. 1. Differences in weight between the groups of chicken studied 
 
Results on liver weight show that group I registered a higher value, of 46.518 g, as 
compared with groups II and III, which had similar values, of 45.68 g and, respectively, of 
44.696 g, and significant differences (p <0.01) were found between group I and group II. 
With the other groups were no significant variations were registered (Fig. 2).  
Spleen weight showed a higher value in group I, of 3.612 g, and in groups II and III 
the values determined were 3.101 g (group II) and the 2.817 g (group III). Following 
statistical analysis in all three cases, distinctly significant differences were recorded (between 
groups I and III., I and II, II and III (Fig. 3).  
Concerning lung weight, it was from 14 to 15.5 g in all experimental groups. The 
statistical analysis revealed significant differences occurring between groups I and III and 
insignificant differences in the other cases (Fig. 3). 
Regarding gizzard weight, this showed small variations in weight between the 
experiment groups. Thus, the analysis of the three batches revealed a higher value in group I 
(37.098 g), 3% higher than in group II and about 8% higher than in III (Fig. 2).  
Heart weight ranged from 9.78 g to 10.77 g. It is remarkable that the largest weight 
was recorded in group I, again. Statistical analysis of data noted distinctly significant 









group 1 46,518 37,098
group 2 45,668 35,954
group 3 44,696 34,258
liver weight gizzard weight
 








group 1 3,612 15,403 10,777
group 2 3,101 14,797 9,992
group 3 2,817 14,248 9,702
spleen weight lungs weight heart weight
 
Fig. 3. Differences in the weight of the spleen, lungs and hearts of the chickens studied 
 
Regarding the weight of the portions cut, the analysis of the results revealed a series of 
important conclusions, such as: in the analysis of the groups, the biggest weight was found for 
the portions cut of the carcases in group I, next being group II and on the third position group 
III (Fig. 4).  
The weight of the boneless breast from carcases of group I was nearly 8% higher than 
that in group II. Compared to group III, the superiority of group I increased to 10-11%. Under 
these circumstances, distinctly significant differences were registered between groups I and 
III and groups I and II, while between group II and group III, the differences found were 
insignificant with respect to the weight of boneless breast (Fig. 4).  
From the analysis of results on the weight of legs, it appears that group I showed a 
higher value, of 574.50 g, as compared with groups II and III, which had values ranging from 
523.86 g and, respectively, 509.06 g; significant differences being found between groups I 
and II and between groups I and III. The difference in weight between groups II and III were 
insignificant (Fig. 4).  
As for the wing weight, a higher value was determined in group I, 193.90 g, while the 
values registered in groups II and III were lower, of 179.90 g (group II) and, respectively, of 
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172.60 g (group III). Following statistical analysis for the three cases, there have been noted 
significant differences between groups I and III and insignificant differences between groups I 
and II, and groups II and III (Fig. 4).  
In what the weight of the head, neck, feet and paws is regarded, it ranged between 
573.20 and 636.20 g in all groups studied. After statistical analysis distinctly significant 
differences were recorded between groups I and III and significant differences between I and 
II, while between II and III, the differences were insignificant (Fig. 4).  
In an overall assessment, the results obtained in the determinations referring to the 
proportion of portions cut from the carcases led to the conclusion that group I obtained 








group 1 574,5 503 636,2 193,9
group 2 523,86 462,74 586,6 179,9
group 3 509,06 451,16 573,2 172,6







Fig. 4. Weight differences for legs, breast, wings and feet, head and neck of the chickens studied 
 
The macro-structural composition of the meat of the studied chickens was determined 
on a number of 20 carcases. Specifically, there were performed measurements to determine 
the weight and percentage of meat per carcase and the percentage of bone per carcase. The 
analysis of the results obtained led to the conclusion that group I showed higher values than 
the other groups in all tests carried out. For example, group I presented a quantity of meat per 
carcase about 8% bigger than for group II. Group III had a lower percentage of meat per 
carcase (kg, %), compared with group I and II as well (Fig. 5, Fig. 6).  
Regarding the percentage of bone per carcase, it was characterized by varying levels 
for the study groups. Thus, the analysis of the data obtained for bone weight per carcase 
revealed that group I presented a percentage 3% higher than group II and 6% higher than 
group III. As for the degree of significance of the results achieved, the analysis made clear the 
distinctively significant differences in the weight of the meat per carcase between group I and 
group III, the significant differences for group I and II, while regarding the percentage of 
meat, respectively bone, per carcase, there were no significant differences between the groups 







carcase weight 1805,25 1703 1649
meat weight 1225 1123,75 1085,75
bone weight 533,75 517,75 507
group I group II group III
 
 






% of carcase weight 100 100 100
% of meat 68,299 66,344 66,095
% of bones 29,69 30,496 30,845
group I group II group III
 
 
Fig. 6. Differences between % of meat and % of bones for the chickens studied 
 
Regarding the physicochemical characteristics of quality, we have determined the 
acidity of meat out of fresh meat from a total of 10 carcasses. The data obtained has 
ascertained that immediately after the slaughtering of chickens, the pH value from the resulted 
meat has oscillated between 6.15 - 6.40, values that fluctuate according to the batch of 
experience. From a statistical point of view no significant differences have not revealed 
between groups (Tab. 2). 
 
Tab. 2 
pH value of fresh meat and after concealing of studied chickens 
 
Specification group n xsx ±  s V% 
pH of meat 
I 10 6,15±0,053 0,235 3,822 
II 10 6,18±0,055 0,245 3,962 
III 10 6,28±0,057 0,255 4,067 
 
The chemical composition of meat is one of the most important factors that 
emphasizes quality work, including birds, it was conducted to determine the chemical 
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composition of muscle mass in the calf and breast (without bone and skin), in chicken 
carcasses from all three batches there will be determined the water content, dry matter, 
protein, fats, minerals (Fig. 7, Fig. 8). 
Analyzing the chemical composition the following have been concluded: the dry 
matter content varied between 23.20% regarding group III, for calf muscles and 26.44% 
regarding batch I for chest meat. Generally there has been noted a higher amount of dry 
matter in chest (26.44% for group I and 26.34% for group II); protein content was between 
17.91% regarding group III, for calf muscles and 22.24% regarding group III, for chest meat. 
As a general rule, there has been found in the chest muscles, a higher protein content 24.20% 
-26.44%) than in the calf muscles (17.91% -18.44%); Concerning the fat content, the higher 
values have been registered in calf muscles (group II = 5.52%), while the chest meat 
registered the lowest values (group III, 4.25%); mineral content had similar values, regardless 







waterdry substanceprotein fat mineral 
substance
group 1 75,52 24,6 18,44 4,85 0,98
group 2 76,4 23,45 18,38 5,52 1,01
group 3 76,7 23,2 17,91 4,6 0,92
 














protein fat mineral 
substance
group 1 73,56 26,44 20,88 4,5 0,92
group 2 73,67 26,34 20,73 4,7 1,01
group 3 74,8 24,2 22,24 4,25 1,07
 
 
Fig. 8. Chemical composition of chicken breast study 
 
In order to establish the state of sanitation of the meat obtained from the hybrid "Ross 
308", there have been made some special tests; in this way we have determined its content in: 
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easy hydrolysable nitrogen (NH3); sulphuretted hydrogen , arsenic, heavy metals (cadmium, 
lead) and in dioxins. Separately, there has been determined the total load of plate, aerobe 
mezofils; of Salmonella and sulphite-reducing bacteria. 
 
Tab. 3 
The state of sanitation of the meat obtained from the hybrid "Ross 308" 
 
Specification UM Frozen meat 











s Easy hydrolysable nitrogen me NH3/100g (maximum) 25 30 25 
Reaction for sulphuretted hydrogen negativ/pozitiv neg. neg. neg. 
Reacţia KREIS negativ/pozitiv neg. neg. neg. 
Arsenic me/kg wet weight 0,1 0,1 0,1 
Heavy metals Cadmium me/kg wet weight 0,05 0,04 0,05 Lead me/kg wet weight 0,1 0,1 0,7 
Dioxins pg WHO+PCDD/F-TEQ/me. 
















Total number of plate (NTG) 
aerobe mezofils from: 
Surface Maximum no.admitted /me 20 25 20 
Depth Maximum no.admitted /me abs abs abs 
Salmonella 25 grams Surface Maximum no.admitted /me abs abs abs Depth Maximum no.admitted /me abs abs abs 
Sulphite-reducing bacteria 
(BSR) 
Surface Maximum no.admitted /me 1 1 2 
Depth Maximum no.admitted /me abs abs abs 
 
Microbial contamination of the slaughterhouse premises, of the utensils and outfits 
from the poultry plants, of poultry meat leads to the appearance of microorganisms in inert 
surfaces and formation of bacterial biofilms, perpetual sources of contamination and 
transmission of microorganisms. 
In Tab. 4 there are presented the results of laboratory tests taken from the surface of 
the utensils and outfits of meat processing and transportation. 
 
Tab.4 
Meat plant sanitation 
 









coci E. coli 
I 
Screw cooling housing 1 2 abs    
Gutter pipe liver 1 0 abs    
Centrifuge gizzard 1 8 abs    
Plucker 1 6 abs    
Gutter pipe  hearts 1 0 abs    
Centrifuge paws 1 11 abs    
Sorting chute housing 1 2 abs    
Packing table 1 2 abs    
Gizzard packaging table 1 3 abs    
Conveyor line cutting 1 1 abs    
Utility transport meat and 
meat preparations 2 
3 
1 abs    
PVC shuttle 1 2 abs    
Package 1 abs abs    
Hands 2 - - abs abs abs 
Drinking tap water plants 1 - - - - - 
II Screw cooling housing 1 2 abs    
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As a conclusion of the data presented, it can be concluded that the microbiological 





After the study concerning the factors of quality and traceability: weight and quality 
grade of carcasses; slaughter yield; weight of main internal organs (liver, spleen, lung, 
gizzard, heart); participation of the cut parts in the composition of carcass (ie weight of 
boneless breast, thighs, of wings and canteen); macro-structural composition of meat (weight 
and percentage of meat from the carcass, bone weight from carcass), the pH value of fresh 
and chilled meat, chemical composition of meat, meat sanitation status and the sanitation 
status of the meat from the slaughter house can be seen in the following conclusions: 
 average weight of selected chickens was of: 2.434 kg in group I; 2.273 kg  in group 
II and 2.213 kg in group III; 
 for all the three batches of experience, the performance obtained regarding the 
housing quality  of carcasses,  place 96% of  the carcasses in first Class of quality and 4% of 
them in the second Class of quality; 
 the weight of meat carcass resulted a higher value in the group I with 8.26%, 
compared with group  II and with 11.42% compared with group III. Bone weight did not 
show significant differences between the three batches studied; 
Gutter pipe liver 1 3 abs    
Centrifuge gizzard 1 9 abs    
Plucker 1 5 abs    
Gutter pipe  hearts 1 1 abs    
Centrifuge paws 1 12 abs    
Sorting chute housing 1 0 abs    
Packing table 1 2 abs    
Gizzard packaging table 1 3 abs    
Utility transport meat and 
meat preparations  
2 
1 abs    
PVC shuttle 1 3 abs    
Package 1 abs abs    
Drinking tap water plants 1 - - - - - 
III 
 
Screw cooling housing 1 0 abs    
Gutter pipe liver 1 1 abs    
Centrifuge gizzard 1 4 abs    
Plucker 1 3 abs    
Gutter pipe  hearts 1 0 abs    
Centrifuge paws 1 7 abs    
Sorting chute housing 1 1 abs    
Packaging table 1 0 abs    
Gizzard  packaging table 1 2 abs    
Utility transport meat and 
meat preparations  
6 
2 abs    
PVC shuttle 1 1 abs    
Package 1 abs abs    
Drinking tap water plants 1 - - - 0 0 
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 regarding the slaughter yield, there were statistically significant differences 
between batches. Thus, the slaughter yield determined on chilled meat varied between 76.94% 
in group II and 77.88% in group I; 
 the weight of internal organs (liver, gizzard and heart) and of cut portions of the 
body (chest, legs, wings and band) was correlated with body weight achieved at age of 
slaughter of chickens (42 days); 
 dry matter content, ranged from 23.20% in case of group III, for calf muscles and 
26.44% in group I for breast meat. Generally there has been noticed a higher amount of dry 
matter in breast (26.44% in group I and 26.34% and group II); 
 protein content was between 17.91% regarding group III, for calf muscles and 
22.24% in group III, for the chest. As a general rule, in the chest muscles there has been found 
a higher content of protein 24.20% -26.44%) than in the calf muscles (17.91% -18.44%); 
 concerning the content of fat, the higher values have been recorded for calf muscles 
(group II = 5.52%), while in the chest there were found the lowest values (group III, 4.25%) ; 
 mineral content had similar values, irrespective of determination (0.92 to 1.07%) 
regarding the status of meat sanitation,  its content has been determined in: easily 
hydrolysable nitrogen (NH3), sulphuretted hydrogen , arsenic, heavy metals (cadmium, lead) 
and in dioxins. Separately, there has been determined the total load of plate, aerobe mezofils; 
of Salmonella and sulphite-reducing bacteria; 
 the microbiological load found on the surface of various objects fits onto the 
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